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WHAT IS CLAIMED: 

^^Q^^^ ^^'^^ isolated nucleic acid molecule encoding a protein which 
regulates fruit size md/or cell division in plants. 

5 2. An isolated nucleic acid molecule according to claim 1, 

wherein the nucleic acid molecule is a plant nucleic acid molecule. 



10 



15 



An isolated nucleic acid molecule according to claim 1, 
wherein the nucleic abid molecule is a fw2.2 gene. 



4. An iscRated/iTOcleic-^cid molecule according to claim 1, 
wherein the nucleic acid molefct^e encodes a protein which reduces fruit size 
and/or cell division in plants. 



^5,^^^^^ An isolated nucleic acid molecule according to claim 4, 
wherein the nucleicsacid has a nucleotide sequence of SEQ. ID. No. 1 . 



6. Aii isolated nucleic acid molecule according to claim 4, 
wherein the nucleic acid molecule encodes a protein having an amino acid 
20 sequence of SEQ. ID. No. 2. 



25 



7. An isolateM nucleic acid molecule according to claim 4, 
wherein the nucleic acid moleculeyiybridizes to a nucleic acid molecule having a 
nucleotide sequence of SEQ. ID. No. 1 under stringent conditions characterized by 
a hybridization buffer comprising O.jpM sodium citrate buffer at a temperature of 
45°C. 
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8. An isolated nu :leic acid molecule according to claim 1 , 
wherein the nucleic acid molecule en(;odes a protein which increases fruit size 
and/or cell division in plants. 
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9. An isolated nucleic acid molecule according to claim 8, 
wherein the nucleic acid molecule has a nucleotide sequence of SEQ. ID. No. 3. 



10. An isolated nucleic acid molecule according to claim 8, 
5 wherein the nucleic acid molecule encodes a protein having an amino acid 

sequence of SEQ. ID. No. 4. 

1 1 . An isolated nucleic acid molecule according to claim 8, 
wherein the nucleic acid molecule hybridizes to a nucleic acid molecule having a 

10 nucleotide sequence of SEQ. ID. No. 3 under stringent conditions characterized by 
a hybridization buffer comprising 0.9M sodium citrate buffer at a temperature of 
45°C. 

12. An expression vector comprising a transcriptional and 

1 5 translational regulatory DNA molecule operably linked to a nucleic acid molecule 
according to claim 1 . 

13. An expression vector according to claim 12, wherein the 
DNA molecule is in proper sense orientation and correct reading frame. 

20 

14. A host cell transduced with the nucleic acid according to 

claim 1. 

15. A host cell according to claim 14, wherein the cell is 

25 selected from a group consisting of a bacterial cell, a yeast cell, and a plant cell. 

1 6. A host cell according to claim 1 5, wherein the cell is a plant 
cell selected from a group consisting of alfalfa, rice, wheat, barley, rye, cotton, 
sunflower, peanut, com, potato, sweet potato, bean pea, chicory, lettuce, endive, 

30 cabbage, brussel sprout, beet, parsnip, cauliflower, broccoli, turnip, radish, 

spinach, onion, garlic, eggplant, pepper, celery, carrot, squash, pumpkin, zucchini, 
cucumber, apple, pear, melon, citrus, strawberry, grape, raspberry, pineapple, 
soybean, tobacco, tomato, sorghum, and sugarcane. 
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1 7. A host cell according to claim 1 5, wherein the cell is a plant 
cell selected from the group consisting of Arabidopsis thaliano, Saintpaulia, 
petunia, pelargonium, poinsettia, chrysanthemum, carnation, and zinnia. 

A host cell according to claim 14, wherein the nucleic acid 
molecule encodes^ protein which reduces fruit size and/or cell division in plants. 

19. A host cell according to claim 18, wherein the nucleic acid 
10 molecule either 1) encoded a protein or polypeptide having an amino acid 

sequence of SEQ. ID. No. 2\2) has a nucleotide sequence of SEQ. ID. No. 1, or 3) 
hybridizes to a nucleic acid mVecule having a nucleotide sequence of SEQ. ID. 
No. 1 under stringent condition^characterized by a hybridization buffer 
comprising 0.9M sodium citrate b\ffer at a temperature at a temperature of 45°C. 

15 

20. A host cell according to claim 14, wherein the nucleic acid 
molecule encodes a protein which incres^es fruit size and/or cell division in 
plants. 

20 21 . A host cell accc^ding tSL^l^mi 20, wherein the nucleic acid 

molecule either 1) encodes a protein or polypeptide havftrg^an amino acid 
sequence of SEQ. ID. No. 4, 2) has a nucleotide sequence of SEQ. ID. No. 3, or 3) 
hybridizes to a nucleic acid molecule having a nucleotide sequence of SEQ. ID. 
No. 3 under stringent conditions characterized by a hybridization buffer 

25 comprising 0.9M sodium citrate buffer at a temperatiffe at a temperature of 45°C. 

22. A transgenic plant transformed with the nucleic acid 
molecule according to claim 1 . 



30 23. A transgenic plant according to claim 22, wherein the plant 

is selected from a group consisting of alfalfa, rice, wheat, barley, rye, cotton, 
sunflower, peanut, com, potato, sweet potato, bean pea, chicory, lettuce, endive, 
cabbage, brussel sprout, beet, parsnip, cauliflower, broccoli, turnip, radish. 
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spinach, onion, garlic, eggplant, pepper, celery, carrot, squash, pumpkin, zucchini, 
cucumber, apple, pear, melon, citrus, strawberry, grape, raspberry, pineapple, 
soybean, tobacco, tomato, sorghum, and sugarcane. 

5 24. A transgenic plant according to claim 22, wherein the plant 

is selected from the group consisting of Arabidopsis tholiana, Sointpaulia, 
petunia, pelargonium, poinsettia, chrysanthemum, carnation, and zinnia. 

25. A transgenic plant according to claim 22, wherein the 

10 nucleic acid molebi^e encodes a protein reducing fruit size and/or cell division in 
plants. \ 

26. A transgenic plant according to claim 25, wherein the 
nucleic acid molecule either 10 encodes a protein or polypeptide having an amino 

15 acid sequence of SEQ, ID. No.V 2) has a nucleotide sequence of SEQ. ID. No. 1, 
or 3) hybridizes to a nucleic acid Volecule having a nucleotide sequence of SEQ. 
ID. No. 1 under stringent conditions, characterized by a hybridization buffer 
comprising 0.9M sodium citrate buffer at a temperature of 45 °C. 

20 27. A transgenic plantVccording to claim 22, wherein the 

nucleic acid molecule encodes a protein increasing-fijjit size and/or cell division in 
plants. \ \ 

28. A transgenic Dlant accordmg^o claim 27, wherein the 

25 nucleic acid molecule either 1) encocr^a pjXDtein W polypeptide having an amino 
acid sequence of SEQ. ID. No. 4, 2) has a nucleotiqe sequence of SEQ. ID. No. 3, 
or 3) hybridizes to a nucleic acid molecule having a mucleotide sequence of SEQ. 
ID. No. 3 under stringent conditions characterized by h hybridization buffer 
comprising 0.9M sodium citrate buffer at a temperatura of 45*^C. 

30 ^ 

29. A transgenic plant seed transformed with the nucleic acid 
molecule according to claim 1 . 
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30. A transgenic plant seed according to claim 29, wherein the 
plant is selected from a group consisting of alfalfa, rice, wheat, barley, rye, cotton, 
sunflower, peanut, com, potato, sweet potato, bean pea, chicory, lettuce, endive, 
cabbage, brussel sprout, beet, parsnip, cauliflower, broccoli, turnip, radish, 
spinach, onion, garlic, eggplant, pepper, celery, carrot, squash, pumpkin, zucchini, 
cucumber, apple, pear, melon, citrus, strawberry, grape, raspberry, pineapple, 
soybean, tobacco, tomato, sorghum, and sugarcane. 

31. A transgenic plant seed according to claim 29, wherein the 
plant is selected from the group consisting of Arabidopsis thaliana, Saintpaulia, 
petunia, pelargonium, poinsettia, chrysanthemum, carnation, and zinnia. 

A transgenic plant seed according to claim 29 wherein the 
nucleic acid moleculbs^ncodes a protein reducing fruit size and/or cell division in 
15 plants. 

33. A transg^ic plant seed according to claim 32, wherein the 
nucleic acid molecule either 1) encodes a protein or polypeptide having an amino 
acid sequence of SEQ. ID. No. 2, 2phas a nucleotide sequence of SEQ. ID. No. 1, 

20 or 3) hybridizes to a nucleic acid molelmle having a nucleotide sequence of SEQ. 
ID. No. 1 under stringent conditions chaMcterized by a hybridization buffer 
comprising 0.9M sodium citrate buffer at aytemperature of 45°C. 

34. A transgenic plant seedVccordirig to claim 29, wherein the 
25 nucleic acid molecule encodes a protein increasftjg fruit size and/or cell division in 

plants. 

35. A transgenic plant seed accofdiW to claim 34, wherein the 
nucleic acid molecule either 1) encodes a protbifl^r polypeptide having an amino 

30 acid sequence of SEQ. ID. No. 4, 2) has a nucleotide sequence of SEQ. ID. No. 3, 
or 3) hybridizes to a nucleic acid molecule having a nucleotide sequence of SEQ. 
ID. No. 3 under stringent conditions characterized by a hybridization buffer 
comprising 0.9M sodium citrate buffer at a temperature of 4V°C. 
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G^M f ^ method of regulating fruit size in plants comprising: 

transformink a plant with a nucleic acid molecule according to claim 1 
under conditions effective to regulate fruit size in the plant. 
5 \ 

37. A method according to claim 36, wherein the plant is 
selected from the group consisting of alfalfa, rice, wheat, barley, rye, cotton, 
sunflower, peanut, corn, potato, sweet potato, bean pea, chicory, lettuce, endive, 
cabbage, brussel sprout, beet, parsnip, cauliflower, broccoli, turnip, radish, 

1 0 spinach, onion, garhc, eggplant, pepper, celery, carrot, squash, pumpkin, zucchini, 
cucumber, apple, pear, melon, citrus, strawberry, grape, raspberry, pineapple, 
soybean, tobacco, tomato, sorghum, and sugarcane. 

38. A method according to claim 36, wherein the plant is 

1 5 selected from the group consisting of Arabidopsis thaliana, Saintpaulia, petunia, 
pelargonium, poinsettia, chrysanthemum, carnation, and zinnia. 

A method according to claim 36, wherein the nucleic acid 
molecule encodes a'^otein which reduces fruit size in plants. 

20 

40. A rn^hod according to claim 39, wherein the nucleic acid 
molecule either 1) encodes a px)tein or polypeptide having an amino acid 
sequence of SEQ. ID. No. 2, 2) H^s a nucleotide sequence of SEQ. ID. No. 1, or 3) 
hybridizes to a nucleic acid molecuk having a nucleotide sequence of SEQ. ID. 

25 No. 1 under stringent conditions chara^erized by^ i hybridization buffer 
comprising 0.9M sodium citrate buffer arva tempdkature of 45''C. 

41 . A method according to^mim 36, wherein the nucleic acid 
molecule encodes a protein which increases^fnlit^size in plants. 
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42. A method according to claimVn, wherein the nucleic acid 
molecule either 1) encodes a protein or polypeptide Having an amino acid 
sequence of SEQ. ID. No. 4, 2) has a nucleotide sequqice of SEQ. ID. No. 3, or 3) 
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hybridizes to a nuche;k acid molecule having a nucleotide sequence of SEQ. ID. 
No. 3 under stringent c^^jtoions characterized by a hybridization buffer 
comprising 0.9M so\hum\itrate buffer at a temperature of 45''C 



5 ^ 0^^^--^\^^^ ^ method of regulating cell division in plants comprising: 

J ^transforming a plant with a nucleic acid molecule according 
to claim 1 under conditions effective to regulate cell division in the plant. 

44. A method according to claim 43, wherein the plant is 
1 0 selected from the group consisting of alfalfa, rice, wheat, barley, rye, cotton, 

sunflower, peanut, com, potato, sweet potato, bean pea, chicory, lettuce, endive, 
cabbage, brussel sprout, beet, parsnip, cauliflower, broccoli, turnip, radish, 
spinach, onion, garlic, eggplant, pepper, celery, carrot, squash, pumpkin, zucchini, 
cucumber, apple, pear, melon, citrus, strawberry, grape, raspberry, pineapple, 
15 soybean, tobacco, tomato, sorghum, and sugarcane. 

45. A method according to claim 43, wherein the plant is 
selected from the group consisting of Arabidopsis thaliana, Saintpaulia, petunia, 
pelargonium, poinsettia, chrysanthemum, carnation, and zinnia. 

20 

A method according to claim 43, wherein the nucleic acid 
molecule encodes a ph^tein which reduces cell division in plants. 

47. A method according to claim 46, wherein the nucleic acid 
25 molecule either 1) encodes a protein or polypeptide having an amino acid 

sequence of SEQ. ID. No. 2, 2) has aWole'otide sequence of SEQ. ID. No. 1, or 3) 
hybridizes to a nucleic acid molecule^iaVdng a nucleotide sequence of SEQ. ID. 
No. 1 under stringent conditions characteri^^by a hybridization buffer 
comprising 0.9M sodium citrate buffer at / tei«peimure"^^^ 



48. A method according to claiVi 43, wherein the nucleic acid 
molecule encodes a protein which increases cell diwsion in plants. 
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19, A method according to claim 48, wherein the nucleic acid 
molecule either l^^codes a protein or polypeptide having an amino acid 
sequence of SEQ. IDSNo. 4, 2) has a nucleotide sequence of SEQ. ID. No. 3, or 3) 
hybridizes to a nucleic aoid molecule having a nucleotide sequence of SEQ. ID. 
No. 3 under stringent conditions characterized by a hybridization buffer 
comprising 0.9M sodium citrate buffer at a temperature of 45°C 

50. An isolatea\protein which regulates fruit size and/or cell 
division in plants. 

5 1 . An isolated prote\p according to claim 50, wherein the 
protein is a Jw2.2 protein. 



52. An isolated protein according to claim 50, wherein the 
1 5 protein reduces fruit size and/or reduces cell division in plants. 

53. An isolated protein according to claim 52, wherein the 
protein has an amino acid sequence of S^Q. 11^. N^. 2. 

20 54. An isolated prote^ia^ording to claim 50, wherein the 

protein increases fruit size and/or increases cell divisian in plants. 
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55. An isolated protein according to c^Jaim 54, wherein the 
protein has an amino acid sequence of SEQ. ID. No. 4. 



